Moxifloxacin belongs to broad spectrum flouroquinolone class and having antimicrobial activity. A rapid, cheap, reliable and accurate method has been developed and validated for the simultaneous analysis of Moxifloxacin with statin in active and in dosage formulation. Chromatographic separation was carried out using Purospher star C18 (5 µm, 25 × 0.46 cm) column at room temperature (25± 2 o C) with flow rate of 1 ml /min, detector was set at 250nm and mobile Phase was 95:5 v/v methanol: water. The correlation coefficient of both drugs was found to be > 0.990 and 0.999. Small sample is taken for limit of quantification.
INTRODUCTION
Moxifloxacin chemically known as 1-cyclopropyl-7-(2, 8-diazabicyclo(4.3.0) non-8-yl)-6-fluoro-8-methoxy-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid. Its molecular formula is C21H24FN3O4 belongs to fourth generation fluoroquinolones and inducted for the treatment of community acquired pneumonia (CAP), complicated intra-abdominal infection, acute exacerbation of chronic bronchitis (AECB), acute bacterial sinusitis, plaque and complicated and uncomplicated skin infections.
Moxifloxacin, being a part of quinolone derivatives acts by inhibiting two enzymes i.e., DNA gyrase and topoisomerase VI which are essential for the DNA synthesis. It is a broad spectrum antibiotic which also proven to be active against penicillin resistant Streptococcus pneumoniae. Moxifloxacin is available in both oral and intravenous formulation administer as once a daily dose of 400mg 1-3 .
Hypercholesterolemia is marked by excessive serum cholesterol levels which is the primary cause of several health implications including cardiovascular disorders. Statins are well-known lipid lowering agent capable to inference in the mevalonate pathway and interact with HMG-CoA reductase to inhibit the cholesterol synthesis. As mevalonate is not solely the precursor of cholesterol, inhibition of HMG-CoA reductase prevent the formation of other bioactive compounds results in a pleiotropic effect.
Apart from lipid lowering effect, they also impart significant effect on the atherosclerosis, vascular tissues, glucose metabolism, bones and kidney. Moreover, statin reportedly reduced the chances of cardiac events, nephropathy and diabetes. They have a positive effect on nitric oxide production (both vascular and glomerular), reduce vascular inflammation and also thought to increase insulin sensitivity [4] [5] [6] [7] [8] [9] .
Atorvastatin (C33H35FN2O5) and Simvastatin (C25H38O5) as a members of HMG-CoA reductase inhibitors are often prescribed in various clinical settings for their anti-lipidemic effect. Simvastatin and Atorvastatin introduce in 1988 and 1997 respectively to decrease the serum level of bad cholesterol (LDL) followed by reduction in VLDL, triglycerides and apolipoprotein while both of them modestly increase serum levels of (HDL) i.e., good cholesterol [10] [11] . Although it has been reported that ciprofloxacin (a membrane of fluoroquinolone family) has drug-drug interactions with statin and supposed to cause rhabdomyolysis but moxifloxacin is declared safe from such interactions [12] [13] [14] .
Numerous chromatographic methods have been reported in the literature for the determination of Moxifloxacin 15-17 , simvastatin [18] [19] and atorvastatin [20] [21] alone or concurrently with other drugs but no method is reported for the simultaneous determination of the above mentioned drugs using RP-HPLC. The objective of this study was to develop an accurate, sensitive and reproducible method for Reverse Phase-HPLC. 
MATERIAL AND METHODS

Chemicals and Reagents
Analytical grade chemicals were used to carry out the experiment. Atorvastatin, Simvastatin and Moxifloxacin provided by different pharma from Karachi while orthophosphoric acid and methanol were also obtained from authorized vendors.
Equipment and Chromatographic conditions
The system used for the quantification is High Pressure Liquid Chromatography, model Shimadzu-LC-20 AT, with UV-visible detector model SPD-10A (V) v.p., Class LC-20 Version 1:62. The column used for separation is Mediterrean Sea 18 having dimension of 150mm x 4.6mm, while internal diameter is 5µm at ambient temperature i.e., 25±2℃. Mobile phase is composed of 95:5 ratio of Methanol-water and the pH of the mobile phase was set in between 3-4 using the Orthophosphoric acid. The sample injection volume was 10μL at a flow rate of 1ml/min.
Preparation of Stock Solution
The stock solution (1000ppm) of each active drug is prepared by reconstituting 100mg of drug i.e., Moxifloxacin, Atorvastatin or Simvastatin in 100ml of HPLC grade methanol.
Preparation of Working Solution
From each of the stock solutions, a series of dilutions of each drug was prepared in concentrations of 500ppm, 250ppm, 125ppm, 100ppm, 50ppm, 25ppm, 12.5ppm, 6.25ppm, 3.125ppm, 1.562ppm, 0.782ppm and 0.39ppm. These solutions were used for the preparation of working solution by diluting each of these solutions with the mobile phase (Methanol-water 95:5) followed by filtration using 0.45micron membrane filter. These solutions were then injected in the HPLC column to be analyzed.
Wavelength selection for Detection
The wavelength under the UV/VIS range i.e., from 200 to 400nm was set for each of the solution of moxifloxacin, atorvastatin and simvastatin. Isobestic point of 250 nm was selected for determination.
Method Validation
The developed method was validated under the guidelines provided by ICH.
RESULT AND DISCUSSION
The aim of this study is to establish an accurate, precise and reproducible method with sensitivity, robustness and cost effectiveness to attain simultaneous quantification of Moxifloxacin, Atorvastatin and Simvastatin in a bulk. Accuracy Accuracy of the system was determined by preparing three consecutive concentrations (100±20%) and the resulting Relative Standard Deviation and Recovery (both in percent) was evaluated. %RSD was found in the range of 1.24 to 1.90 while % Recovery was obtained in between 95 to 102 which indicate that the method adopted has high level of accuracy as shown in Table 2 . 
Precision
Repeatability and reproducibility in any experiment are prerequisite of a precise method. In the current study, Table 3 describes the inter-day and intraday variations which were evaluated on different concentrations of the active drug solution. It was observed that the %RSD was within the limit of 2% and no prominent variation was found among the values of %Recovery confirming the precision of the developed method. 
Linearity
Linearity among the three active drug Moxifloxacin, Atorvastatin and Simvastatin was assessed through the regression equation with r 2 ≥ 0.999. Different concentration of each drug were prepared and the calibration curves were plotted between the peak area and concentration of drug solution to establish the regression equation. 
Selectivity and Specificity
Clear and sharp peaks were obtained with no interferences of the excipient which indicated the selectivity and specificity of the adopted method. 
Robustness
No deviations were observed when the system developed was remain unaffected by the change in the parameters such as pH, flow rate, mobile phase composition and wavelength. The observed data clearly shows the robustness of the developed method Table 5 . 
